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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Claims 1-13 (Cancelled) 



14. (Previous)y presented); In a data processing system including a display device and a 
processing means running an application program, the application program having a user 
interface with a plufcility of User Interface Output States (UlOSes) and a plurality of operators, 
each operator for transforming a currently displayed UIOS to a displayed next UIOS, a method 
comprising the steps < 

providing a user interface output system for controlling the generation of a user interface 
output sequence; 

providing a specificcltion identifying a plurality of goal UlOSes for the user interface 
output system to establish ajia identiiying the plurality of operators, each of the operators having 
at least one precondition to be satisfied before the operator can be performed; 

providing a compiler for opmpilimg the specification which results in a user interface 
output controller distinct from the\application program, the user interface output controller 
including a plurality of plans, each W the plans having a series of operators, a start UIOS and one 
of the goal UlOSes, the series of opeWors for transforming the start UIOS to at least one 
intennediate UIOS to the goal UIOS, tlie operators in the series such that the preconditions of 
each of die other operators in the scries aj'e satisfied after performance of earlier operators in the 
series; and 

while the application program is runiiing on the processing means, 

providing the user interface output controller with an event received fi-om the 
application program, the event identifying one of the goal UlOSes; 
determining a currently displayed ¥IOS; 

retrieving one of the plurality of plans such that the start UIOS TAOS of the 
retrieved plan is the currently displayed UIOS and tnp goal UIOS of the retrieved plan is the goal 
UIOS identified by the event; and 
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performing the series of operators provided by the retrieved plan to display the 
start UIOS followed by the at leait one intermediate UIOS followed by the goal UlOS. 



L5. (Original): The method of claim ] 4 wherein the step of providing a specification includes the 
st\ps of: 

providing events which may be sSpecified by the application program and for which the 
user ii^rterface output system provides user interface output sequences; 

ptoviding state variables that define attributes of each user interface output state; and 
providing operators that identify actions which are used to modify the attributes of each 
user interfaccsoutput state, 

16. (Original): Thesmethod of claim 15 wherein the specification includes timing directives 
which determine the time at which an action is performed. 



17, (Original): The metho\of claim 1 5 fiirflier comprising providing state class definitions which 
are hierarchical groupings or^tate variables, 

1 8- (Original): The method of claim 1 5 fiirther comprising providing autonomous action 
sequences identifying actions whidtvare performed by the user interface output system when a 
current user interface output state contains predefined values for conditions which capture 
attributes of the current user interface output state. 




19. (Original): The method of claim 14 wherein the step of compiling the specification applies a 
planning methodology to generate each of the im^s. 

20. (Previously presented): The method of claim 1 9 wherein the step of applying a planning 
methodology to generate each ©f the plans includes the steps of 

selecting each of the plirality of goal UlOSes; 

for each selected goal UlpS, selecting each of the plurality of operators: 

performing an inwrse of the selected operator on the selected goal UIOS; and 
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wlWn the operators transforms the selected goal UTOS into a new UIOS, storing 
the new UlOS along with the selected operator. 

21 - (Previously preserited): The method of claim 20 wherein the new UlOS is identified as an 
intenmediate UlOS and then processed as a goal UlOS. 

22. (Currently amended): lii a data processing system including a display device and a 
processing means rtmning aiXapplication program, a method comprising the steps of: 

providing a compiled u\er interface output controller for generating a user interface 
output sequence, the user interfa<ce output controller distinct from the application program, the 
user interface output sequence including a first user interface output state (UlOS) and a second 
user interface output state, the first user interface output state and the second user interface 
output state each including a set of conditions representing values which capture attributes of that 
user interface output state; and 

imder the control of the user inte^ace output controller, 

receiving operators from (ne application program each operator having a 
precondition consisting of one of the condinons in the set and a required value for the condition 
such that the operator can only be performed When a current user interface output state satisfies 
the precondition by including the condition representing the required value; 

after receiving the operators, receiving an event from the application program 
specifying a goal to be achieved by the user interrace output sequence; 

upon receiving the event from the application program, determining conditions 
which temporally precede the event; 

establishing the determined conditions Vhich precede the event; 

performing a plurality of the received operators to transform the first user 
interface output state into the second user interface output state, which establishes the event, the 
plurality such that a first operator of the plurality has a pr^^condition which is satisfied by a 
current user interface output state and wherein after the peiformance of each operator in the 
plurality resuhing UlOS UTOS satisfies the precondition foAthe operator next in the plurality; 

determining conditions which temporally follow the event, 

and 
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establishixig the determined conditions which follow the event- 



Claims 23 - 25 (Cancelled) 



26^ (Previously presented): A data processing system, comprising: 

a display device for displaying a sequence of a plurality of user interface output states 
(UlO^s); 

e^processing means for running an application programj 

mcaps for providing a user interface output system for controlling the generation of the 
sequence; 

means for providing a specification identifying goal UlOSes for the user interface output 
system to establisfts^nd identifying a plurality of operators, each operator for transforming one 
UIOS into another XhOS such that a precondition of the operator is established by the one UIOS 
and such that a postconoition of the operator is established in another UIOS: 

means for compiling the specification to generate a user interface output controller 
distinct from the application\rogram; and 

means for storing the usi^ interface output controller in memory, the user interface output 
controller including, 

means for receiving ^ event from the application program, the event identifying 
one of the goal UlOSes 

means for determining a c^s^rrent UIOS ULOS in the sequence; 
means for determining a senes of operators which transform the determined 
current UIOS into the identified one of the goai UIOS and 

means for pertbrming the series ofVoperators to display the sequence on the 
display device, the performing to transform the dete^riined current UIOS into at least one 
intermediate UIOS UtOS and then into the identified one of the goal UlOSes. 



27. (Previously presented): The system of claim 26 wherein ihe received event identifies a timing 
specification which determines the time at which the series of operators are performed. 
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/(Previously presented): The system of claim 27 fuither comprising means for incorporating 
the identified timing specification into the sequence. 
29- (Previously presented): A user interface output system for controlling the generation of a user 
interface output sequence, comprising: 
^ a specification for identifying goal user interface output states, which identify user 
interface outpairstates for the user interface output system to establish and for identifying 
operators which specify actions to be performed by the user interface output sequence each of 
the operators havingm least one precondition to be satisfied before the operator can be executed; 
a compiler for compiling the specification to generate a user interface output controller 
distinct &om an application program; and 

a storage for storina the user interface output controller in memory, the user interface 
output controller comprising\ 

a receiver for reviving an event from the application program, the event 
identifying one of the goal user imerface output states; 

a first determinor fo\determining a current user interface output state in tlie user 
interface output sequence; 

a second determinor for\3etemiining a sequence of operators which transform the 
determined current user interface output state into at least one inteiraediate user interface output 
state and then into the identified one of theVoal user interface output states, the operators in the 
sequence such that after execution of each orthe operators in the sequence other than a last 
operator, the preconditions of a next operator in the sequence are satisfied; and 

an executor for executing the seqpence of operators to transform the determined 
current user interface output state into the at least qne intermediate user interface output state and 
then into the identified one of the goal user interface\putput states so as to display the sequence 
of operators on a display device. 




30. (Original): The system Af claim 29 wherein the received event identifies a timing 
specification which determimes the time at which the sequence of operators are performed. 
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3 1 . (Original): The system pf claim 30 further comprising a timer for determining the time at 
which the sequence of operators are performed. 

32\p\irrently amended): A computer-readable storage medium, upon which is stored a compiled 
user inti^ace output controller for generating a user interface output sequence, the user interface 
output conVoller distinct from an application program and performing the steps of: 

receiving an event from the application program, the event specifying a goal to be 
achieved by thc\ser interface output sequence by displaying a series of a plurality of user 
interface output stat^; and 

upon receivin^^e event from the application program, 

gcncratin^sdie user interface output sequence , wherein th e uB e r int e rfac e output 
seqw^'tee- aehiev e s] for achieving the goal user interface output sequence including: a plurality of 
operators that if executed whens^ predefined set of conditions are true will display the plurality 
of user interface output states, theVredefined set of conditions including at least one precondition 
of a first of the plurality of operatois^uch that at least one precondition must be true before the 
first operator can be executed, the ope!m>rs in the sequence ordered such that execution of 
previous operators in the sequence will est^lish as true conditions necessary for execution of a 
next operator in the sequence ^ ; and 

executing the plurality of operatote of the generated user interface output 
sequence when the predefined set of conditions is n^e so as to display the scries of the plurality 
of user interface output states on a display device, 

33. (Currently amended): In a data processing system including a display device and a 
processing means running an adplication program, the application program having a user 
interface with a current User IntJp-face Output State (UIOS) displayed on the display device, a 
method comprising: 

providing a compiled user kiterface output controller for displaying the user interface, the 
user interface output controller distinct from the apphcation program; 
under control of the applicati\jn program. 
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Vjthout knowledge of the current UTOS displayed on the display device, determining a 
goal UIOS to be displayed on the display device; and 

seniling to the user interface ^output controller an indication of the goal UIOS; and 
underycontrol of the user interface output controller, 
receivilag from the application program the indication of the goal UlOS; 
detenniimig the current UIOS; 

determininfe a sequence of a plurality of operators based on the determined current UTOS 
and the goal UlOSjVid 

for each of thffwiperators in sequence, performing the operator to transition the user 
interface from the a curient UIOS to a different resulting UIOS, the performing such that the 
resulting UIOS is displayM on the display device and becomes the current UIOS UTOS and 
such that the current UIOS\fter all the operators are perfomned is the goal UIOS, the sequence 
such that the preconditions fot a first operator in the sequence are currently established and such 
that the preconditions for all other operators in the sequence are established after execution of 
earlier operators in the sequenceA 

whereby the application proferam specifies the a goal UIOS without knowledge of the 
current UIOS, and in response the usm* interface output controJler determines a sequence of 
operators that when performed transition the user interface from the current UIOS through at 
least one displayed intermediate UIOS toahe displayed goal UIOS. 

34. (Previously presented): The method of clVim 33 wherein the detcnnined sequence of the 
plurality of operators is generated after the receiving of the indication of the goal UIOS. 

35. (Previously presented): The method of claim 335 wherein each UIOS has a value for each of a 
plurality of UIOS variables, wherein each operator Has a precondition of a UIOS variable and a 
required value for the UIOS variable, wherein an operator having a precondition of a first 
variable and a first value can only be performed when ^ a current UIOS satisfies the operator 
precondition by having a value for the first variable that ik equal to the first vaJue, wherein the 
determined sequence begins with a first operator whose prebondition is satisfied by the 
determined current UTOS, and wherein alter the performancAof each operator in the detenmined 
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sequence, the resulting UTOS satisfies the precondition for the operator next in m the determined 
sequence. 

36. (Prevfously presented): The method of claim 35 wherein the determined sequence is 
generated bV- 

identifoang the a UIOS variable whose value in the goal UIOS is different than in the 
current UIOS; \ 

selecting aJast operator such that the resulting UIOS from peTfonning the last operator 
has a value for the Mentified UIOS variable that is equal to the value for the identified UIOS 
variable in the goal LNOS; 

selecting an jnirial operator such that the resulting UIOS from performing the initial 
operator satisfies the precondition of the last operator; 

until the current U1©S satisfies the precondition of the initial operator, repeatedly 
performing the steps of \ 

designating the initial OTerator to be an intermediary operator; and 
selecting an initial operator sucl\that the resulting UTOS from performing the initial operator 
satisfies the precondition of the operator most recently designated to be the aB intermediary 
operator; \ 

determining the plurality of ojtoerators to be the selected operators; and 

determining the sequence of the plurality of operators to be a reverse of the selection 
order. \ 

37. (Currently amended): A method for displaying user interface information for a plurality of 
application programs, each application program having a distinct uiser interface and an operator 
set consisting of a plurality of operators, each operator having at least one precondition which 
must be established before the operator can be perfonned, the method comprising; 

providing a compiled user interface output controller distinct from the application 
programs; and \ 

under control of the user interface output controller and for each of the application 
prograins, \ 
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rec^ving from the application program the operator set for the application program; 

after receiving the operator set, receiving from the application program a plurality of user 
interface goals)^ach user interface goal reflecting information to be displayed in the user 
interface for the application program; and 

for each us^intcrface goal, achieving the user interface goal by 

detemiining th^information currently displayed in the uiser interface for the application 
program, 

after receiving the li&er interface goal, determining a series of operators from the operator 
set for the application prograrta that will transition the user interface for the application program 
from displaying the determined\nfonnation to displaying the information reflected by the user 
interface goal, the series such that\he preconditions for a fast operator in the series are currently 
established and such that the preconoitions for all other operators in the series are established 
after execution of earlier operators in the series; and 

executing the determined series olsppcrators in sequence such that the information 
reflected by the user interface goal is displaced when the executing is complete, 

whereby an executing user interface ou^ut controller can receive a set of operators and a 
plurality of user interface goals from each of the\ plurality of application programs^ and can 
determine for each user interface goal the a series Orf operators from the operator set for the 
application program that when executed in sequenc^ill achieve the user interface goal. 




/^38. (New) A system that generates a user interface output controller, comprising: 

a compiler that compile^one or more specifications regarding a plurality of goal UlOSes; 

and 

a compiled user interface ^utput controller, generated by the compiler, that is distinct from 
an application program. 
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3yS^New) The system claim of claim 38, the compiled user interface output controller comprises: 
\ an mput component to receive an event from the application program^ the event identifies 
one or more goal user interface output states; 

alSrst determinor that determines a current user interface output state in a user interface 
output seqxibice; 

a secoVd determinor that determines a sequence of operators which transform the 
determined current user interface output state into at least one intermediate user interface output 
state and then intdythe identified goal user interface output state; 

a sequencer \hat comprises a sequence of operators that after execution of each operator in 
sequence other than the last operator, the precondition of a next operator in the sequence is 
satisfied; and \ 

an executor that executes the sequence of operators to transform the determined current 
user interface output state into the at least one intermediate user interface output state and then 
into the identified goal user imerface output state so as to display the sequence of operators on a 
display device. \ 

40, (New) The system of claim 39\tlie received event identifies a timing specification that 
determines the time in which the sequence of operators are performed. 

41, (New) The system of claim 40, thatXcomprises a timer that determines the time in which the 
sequence of operators are performed, \ 

42, (New) The system claim of claim 38, that fiirther comprises a storage that stores the compiled 
user interface output controller in memory. \ 
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/ 43,VNew) A method for generating a user interface output controller comprising: 

\ retrieving at least one specification identifying at least one goal user interface output state 
for Iheiiser interface output controller to establish, the at least one specification further 
comprisiAg at least one operator for specifying actions to be performed by the compiled user 
interface oultout controller, each operator having least one precondition to be satisfied before the 
operator can bfe executed; and 

compiling the at least one specification to create a user interface output controller distinct 
from an applicatiori program. 

45- (New) The methooNpf claim 43, farther comprising identifying a timing specification which 
determines the time in w)ich the sequence of operators is to be performed. 

46. (New) The method of claim 45 further comprising determining the time in which the sequence 
of operators are performed. \ 

47. (New) The method claim of clJdm 43, further comprising storing the compiled user interface 
output controller in memory. \ 



48. (New) A system that generates a useV interface output controller, comprising: 

means for compihng one or more specifications regarding a plurality of goal UlOSes; and 
means for generating a compiled \xsQr interface output controller that is distinct from an 
application program. \ 
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